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(54) MULTI LAYERED PRINTED WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayered 
printed wiring board in which the reliability of connection of 
solder bump is excellent. 

SOLUTION: The opening 62 of an interlayer resin insulation 
layer 60 on the outermost layer is filled with plating and a via 
hole 70 is formed, and the surface of the via hole 70 is 
formed high the same as a conductor circuit 72 in which a 
solder bump is formed. Therefore, the same quantity of 
solder paste is printed on the via hole 70 and conductor 
circuit 72 so as to make a solder bump 88U to be formed in 
the via hole 70 to be high the same as a solder bump 88U to 
be formed in the conductor circuit 72. Thus, the reliability of 
connection between the solder pad of an IC chip and solder 
bump 88U of the multilayered printed wiring board 10 can be 
improved at the time of mounting the IC chip. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A multilayer printed wiring board which laminates a resin insulating layer between layers 
characterized by comprising the following, and a conductor circuit by turns. 

A solder bump formed on a conductor circuit allocated on a resin insulating layer between layers of 
the outermost layer. 

A solder bump formed on a viahole which an opening drilled in a resin insulating layer between layers 
of this outermost layer is filled up with metal, and changes. 

[Claim 2]A multilayer printed wiring board characterized by coming to form a solder bump on a 
viahole which an opening drilled in a resin insulating layer between layers is filled up with metal in a 
multilayer printed wiring board which laminates a resin insulating layer between layers, and a 
conductor circuit by turns, and changes. 

[Claim 3]The multilayer printed wiring board according to claim 1 or 2, wherein a hollow is formed in a 
center section of said viahole. 

[Claim 4]A multilayer printed wiring board given in any 1 of claims 1-3, wherein roughening treatment 

of the side of an opening of a resin insulating layer between said layers is carried out 

[Claim 5]A multilayer printed wiring board of any one statement of claim 1-4, wherein roughening 

treatment of the surface of said viahole and said conductor circuit is carried out. 

[Claim 6]The multilayer printed wiring board according to any one of claims 1 to 4, wherein a metal 

layer which has a precious-metals layer on the surface at least is formed in the surface of said 

viahole and a solder bump is formed on these precious metals. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the multilayer printed wiring board with which a solder 

bump is allocated in the surface. 

[0002] 

[Description of the Prior Art]In order to take connection electrically with electronic parts, such as an 
IC chip laid, the spherical projection of the solder called a solder bump is allocated in the surface of 
printed wired boards, such as a package substrate. This solder bump is formed on the conductor 
circuit of a substrate face, and also he may be directly formed in a viahole from the purposes, such 
as raising a degree of location. The art which forms a solder bump in this viahole is indicated by 
JP,8-335781,A. 

[0003] Formation of the solder bump to this printed wired board is explained with reference to drawing 
10 . Drawing 1 0 (A) shows the section of the multilayer printed wiring board 310 concerning 
conventional technology. This multilayer printed wiring board makes two or more resin insulating 
layers 140,160 between layers placed between the upper layers and the lower layers of the core 
substrate 130, and forms the conductor circuits 134,152 and 172. The opening 162 for viaholes is 
drilled in the resin insulating layer 160 between layers of the outermost layer, and the viahole 170 
which becomes this opening 1 62 from coppering is formed in it.And connection with the lower layer 
conductor circuit 152 of the resin insulating layer 160 between layers is taken by this viahole 170. 
The plating resist 180 in which the opening 181 of the prescribed diameter was drilled is formed in 
the resin insulating layer 160 between layers of the outermost layer. 

[0004]Here, when forming a solder bump in this multilayer printed wiring board 310, as shown in 
drawing 10 (B), the metal mask 198 is laid in the multilayer printed wiring board 310, and soldering 
paste is printed to each openings 181, 181, and 181 of the plating resist 180. Here, this metal mask 
198 is made to correspond to each position of the opening 181 of the plating resist 180, and the 
openings 198a and 198b are formed. Here, the opening 198b made to correspond to the viahole 170 is 
relatively formed in a m^jor diameter, and the opening 198a made to correspond to the conductor 
circuit 1 72 is relatively formed in the byway on the contrary. It enables it to have printed more 
soldering paste to the viahole 1 70 side by this. 

[0005]After printing soldering paste, by making a heating furnace pass the multilayer printed wiring 
board 310, a reflow of the soldering paste is carried out, and as shown in drawing 10 ( C), the solder 
bump 188 is completed. Then, the flux which flowed out of solder at the time of a reflow is washed. 
And as shown in drawing 10 (D), to the multilayer printed wiring board 310 IC chip 190, It lays so that 
the soldering pads 192 of this IC chip 190 may correspond with the solder bump 188 of the multilayer 
printed wiring board 310 side, and these soldering pads 188 are fused by passing a heating furnace, 
and the electrical connection of the multilayer printed wiring board 310 and IC chip 190 is taken. 
Then, the flux which flowed out of solder at the time of a reflow is washed, 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the multilayer printed wiring board mentioned 
above, connection with an IC chip might be unable to be taken properly. Namely, since it is difficult to 
make the same the solder bump's 188 height hi formed on the concave viahole 170, and the solder 
bump's 188 height h2 formed on the plateHike conductor circuit 172 as shown in drawing 10 (C), As 
shown in drawing 1 0 (D), either of the soldering pads 188 by the side of the multilayer printed wiring 
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board 310 might be unable to connect with the soldering pads 192 by the side of IC chip 190 
appropriately. 

[0007]As mentioned above with reference to drawing 1 0 (B), since it was necessary to make the 
openings 198a and 198b from which a path differs correspond to each position of the opening 181 of 
the plating resist 180 and the metal mask needed to drill them, it was difficult to ao-just. As mentioned 
above, in order to form a solder bump, after carrying out a reflow of the solder, and after making 
connection between this solder bump and the soldering pads of an IC chip by a reflow, it is necessary 
to wash the flux which came out of solder, however, the thing which the quantity of the flux which 
the quantity of solder increases and oozes increases, and is thoroughly washed in order to make it 
filled up with solder into the viahole 170 — having been hard . For this reason, flux might remain and 
after pure might become causes, such as a short circuit of wiring. On the occasion of the above- 
mentioned reflow, curvature might occur in the multilayer printed wiring board 310, and the mounting 
reliability between IC chips 90 might fall. 

[0008]this invention is made in order to solve the technical problem mentioned above, and it comes 
out The purpose is to provide the multilayer printed wiring board excellent in the connection 
reliability of **. 

[0009] 

[Means for Solving the Problem]In a multilayer printed wiring board with which this invention 
laminates a resin insulating layer between layers, and a conductor circuit by turns in order to attain 
the purpose mentioned above, It makes into a technical feature to have a solder bump formed on a 
viahole which a solder bump formed on a conductor circuit allocated on a resin insulating layer 
between layers of the outermost layer and an opening drilled in a resin insulating layer between layers 
of this outermost layer are filled up with metal, and changes. 

[0010]In this invention, it is filling up an opening with metal (plating), and is made equal to height of a 
conductor circuit in which a solder bump is formed in height of the surface of a viahole. Therefore, 
height of a solder bump formed in the viahole concerned and a solder bump formed in a conductor 
circuit can be made equal by printing tales doses of soldering paste to a viahole and a conductor 
circuit. For this reason, a solder bump's connection reliability can be improved. 

[001 1]A multilayer printed wiring board characterized by coming to form a solder bump in a multilayer 
printed wiring board with which this invention laminates a resin insulating layer between layers, and a 
conductor circuit by turns on a viahole which an opening drilled in a resin insulating layer between 
layers is filled up with metal, and changes in order to attain the purpose mentioned above. 
[0012]In this invention, it is filling up an opening with metal and all height of the surface of a viahole is 
made equal. Therefore, all a solder bump's height formed in the viahole concerned can be made equal 
by printing soldering paste. For this reason, a solder bump's connection reliability can be improved. 
[0013]In a suitable mode of this invention, since a hollow is formed in a center section of the viahole, 
a viahole and a solder bump can be connected firmly and a solder bump's connection reliability can be 
improved. As such a hollow, it is desirable that it is the thickness range of a conductor circuit 
(namely, range to which a hollow does not reach an opening), and, specifically, it is 0.5-30 
micrometers. 

[0014]In a suitable mode of this invention, since roughening treatment of the side of an opening of a 
resin insulating layer between layers is carried out, adhesion with a viahole formed in this opening can 
be improved. 

[0015]In a suitable mode of this invention, since roughening treatment of the surface of a viahole and 
a conductor circuit is carried out, adhesion between formation **** solder bumps can be improved 
on this viahole and a conductor circuit. 

[0016]In a suitable mode of this invention, since a solder bump is formed in the viahole surface filled 
up with plating via the precious metals, an oxide layer is not formed between the viahole surface and 
a solder bump who consist of copper etc., but the adhesion of a viahole and a solder bump can be 
improved. 
[0017] 

[Embodiment of the Invention]The composition of the multilayer printed wiring board concerning a 1st 
embodiment of this invention is explained with reference to drawing 6 (U) and drawing 7 . Drawing 7 
shows the section of a multilayer printed wiring board, and drawing 6 (U) attaches IC chip 90 to this 
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multilayer printed wiring board 10, and shows the state where it laid in the mother board 95 side. The 
multilayer printed wiring board 10 shown in drawing 6 (U), The solder bump 88U for connecting with 
the upper surface at the vamp 92 side of IC chip 90 is formed, The solder bump 88D for connecting 
with the vamp 96 of the mother board 95 is allocated in the undersurface side, and it is constituted 
as a package substrate which plays the role of delivery of the signal between these IC chip 90- 
mother boards 95, etc. 

[0018]As shown in drawing 7 , the inner layer copper patterns 34 and 34 used as a ground layer are 
formed in the upper surface side upper layer of the core substrate 30 of the multilayer printed wiring 
board 10, and the undersurface side upper layer (here, centering on the substrate 30, the upper part 
is meant about the upper surface and the upper layer means the bottom about the undersurface of a 
substrate). The conductor circuit 52 which makes the resin insulating layer 40 between lower layer 
layers intervene, and forms a signal wire, and this resin insulating layer 40 between layers are 
penetrated in the upper layer of the inner layer copper pattern 34, and the lower layer viahole 50 is 
formed in it. The upper viahole 70 which fills up with copper plating the opening 62 formed in the 
conductor circuit 72 of the outermost layer and this resin insulating layer 60 between outermost 
layer layers via the resin insulating layer 60 between outermost layer layers is formed in the upper 
layer of the lower layer viahole 50 and the conductor circuit 52. 

[001 9]The soldering pads 86U which support the solder bump 88U are formed in this conductor 
circuit 72 by the side of the upper surface, and the upper viahole 70. Here, the soldering pads 86U by 
the side of an IC chip are formed in 133 micrometers in diameter. On the other hand, the soldering 
pads 86D which support the solder bump 88D are formed in this conductor circuit 72 by the side of 
the undersurface, and the upper viahole (not shown). Here, the soldering pads 86D by the side of a 
mother board are formed in 600 micrometers in diameter. These solder bumps 88U and 88D are 
formed in the opening (pat part) 81 of the solder resist 80. 

[0020]In the multilayer printed wiring board of a 1st embodiment, the opening 62 of the resin 
insulating layer 60 between layers of the outermost layer is filled up with plating, and the viahole 70 is 
formed. For this reason, unlike the concave viahole 170 of the multilayer printed wiring board which 
requires the viahole 70 for the conventional technology mentioned above with reference to drawing 
10 (A), surface height is equal to the height of the conductor circuit 72 in which a solder bump is 
formed. For this reason, the height of the solder bump 88U formed in the viahole 70 concerned and 
the solder bump 88U formed in the conductor circuit 72 can be made equal by printing tales doses of 
soldering paste to the viahole 70 and the conductor circuit 72 so that it may mention later. For this 
reason, as shown in drawing 6 (U), when laying IC chip 90, the connection reliability of the soldering 
pads 92 of this IC chip and the solder bump 88U of the multilayer printed wiring board 10 can be 
improved. 

[0021]Since the 10-micrometer-deep hollow 70a is formed in the center section of the viahole 70, 
the connection reliability of the viahole 70 and the solder bump 88U can be improved. Since the 
roughened layer 78 is especially formed vertically to the curved surface of this hollow 70a, Both can 
be firmly connected to the stress added between the viahole 70 and the solder bump 88 
accompanying the rise in heat of IC chip 90, and the connection reliability of the viahole 70 and the 
solder bump 88U can be improved. Here, the depth of the hollow 70a does not result in the opening 
62 drilled in the resin insulating layer 60 between the upper layers, but is the thickness range of a 
conductor circuit Therefore, it is the range of 0.5-1 5 micrometers. On the other hand, since 
roughening treatment of the side 62a of the opening 62 of the resin insulating layer 60 between 
outermost layer layers is carried out as shown in a figure, it can improve adhesion with the viahole 70 
formed in this opening 62. 

[0022]Between the viahole 70 which consists of copper, and the resin insulating layer 60 between 
outermost layer layers which consists of resin in which this viahole 70 was formed, big stress is 
added from the difference in both coefficient of thermal expansion in the case of heat contraction. 
For this reason, in this multilayer printed wiring board 10, it is using the complex of the high 
thermoplastics and thermosetting resin of toughness for the resin insulating layer 60 between 
outermost layer layers, and generating of the crack by this stress is prevented. Here, although the 
complex of thermoplastics and thermosetting resin is used, it is also possible to mainly use 
thermoplastics, such as a high fluoro-resin of toughness, instead, and to form the resin insulating 
layer 60 between outermost layer layers in it. 
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[0023]Roughening treatment of the surface of the conductor circuit 72 is carried out, and since the 
roughened layer 78 is formed, it can improve the adhesion between the solder bumps 88U formed on 
the conductor circuit 72. The viahole 70 and copper plating which are filled up with copper plating on 
the surface of the ****** conductor circuit 72. Since the nickel plating layer 82 and the gold plating 
layer (precious-metals layer) 84 are formed and the solder bump 88U is formed via this gold plating 
layer 84, An oxide layer is not formed between the viahole 70 and the conductor circuit 72 surface 
which consist of copper etc., and the solder bump 88U, but the adhesion of a viahole and a conductor 
circuit, and a solder bump can be improved. Since the solder resist 80 has covered the viahole 70 and 
the conductor circuit 72 except for the soldering-pads 86U formation part, this solder resist 80 
protects the viahole 70 and the conductor circuit 72, and it is raising the intensity of the whole 
substrate. In the explanation mentioned above, although the solder bump 88U of the upper surface 
side of the multilayer printed wiring board 10 was explained, it is similarly formed about the lower 
solder bump 88D. 

[0024]Then, the manufacturing process of the package substrate shown in drawing 7 is explained with 
reference to drawing 1 - drawing 6 , 

(1) Let copper clad laminate 30A which the 18-micrometer copper foil 32 laminates to both sides of 
the core substrate 30 which consists of 1-mm-thick BT (bismaleimide triazine) resin or glass epoxy 
resin be a charge of a start material (refer to drawing 1 (A)). First, the inner layer copper pattern 
(conductor circuit) 34 is formed in both sides of the substrate 30 by etching this copper clad 
laminate 30A into pattern state (refer to drawing 1 (B)). 

[0025]After washing in cold water the substrate 30 in which the inner layer copper pattern 34 was 
formed and drying, 8 g/l of copper sulfate, 0.6 g/l of nickel sulfate, 15 g/l of citrate, It is immersed in 
the electroless plating liquid of pH=9 which consists of 29 g/l of sodium hypophosphite, 31 g/i of 
boric acid, and 0.1 g/l of surface-active agents, and the roughened layer 38 which consists of 3- 
micrometer-thick copper-nickel phosphorus is formed in the surface of this inner layer copper 
pattern 34 (refer to drawing 1 (O). The substrate 30 is washed in cold water, it is immersed in the 
unelectrolyzed tin substitution plating bath which consists of 0.1 mol/l Howe fluoridation ****- 1.0 
moi/l thiourea liquid at 50 ** for 1 hour, and a 0.3-micrometer Sn layer (not shown) is provided in the 
roughened layer surface. 

[0026](2) Here, prepare the adhesives for non electrolytic plating which form the resin insulating layer 
between layers. Here, the acrylic ghost of** cresol novolak type epoxy resin (Nippon Kayaku make: 
molecular weight 2500) 25% 35 weight sections (80% of solid content), Agitation mixing of the 3.6 
weight sections is carried out for photosensitive monomer (Toagosei make: trade name ARONIKKUSU 
M315) 4 weight section, defoaming agent (Sannopuko S-65) 0.5 weight section, and NMP. 
** Add and carry out agitation mixing of the NMP20 weight section further after mixing the thing with 
a mean particle diameter of 0.5 micrometer of an epoxy resin particle (Mitsuhiro transformation make 
trade name polymer pole) as thermoplastics and mixing 7.245 weight sections as polyether sulphone 
(PES) 8 weight section and thermosetting resin. 

** Carry out agitation mixing of the amount part of imidazole hardening agent (made in Shikoku 
Chemicals: trade name 2E4 MZ-CN) duplexs, the amount part of photoinitiator (Ciba-Geigy 
IRGACURE -907) duplexs, photosensitizer (Nippon Kayaku make: DETX-S) 0.2 weight section, and 
the NMP1.5 weight section. 

** from — carry out the agitation mix of the ** and obtain the adhesives for nonelectrolytic plating. 
[0O27]After applying the adhesives for nonelectrolytic plating of (3) and (1) to the substrate 30 of (2) 
in one RORUKO evening and neglecting it for 20 minutes by a horizontal state, desiccation for 30 
minutes (prebaking) is performed at 60 **, and the resin insulating layer 40 between layers is formed 
(refer to drawing 1 (D)). 

[0028]The photomask film in which the black spot of the prescribed diameter was printed is stuck to 
both sides of the substrate 30 in which the resin insulating layer 40 between lower layer layers was 
formed, and it exposes by 500 mJ/cm 2 with an ultrahigh pressure mercury lamp. By carrying out 

spray development of this with a DMDG solution, exposing the substrate concerned by 3000 mJ/cm 2 
with an ultrahigh pressure mercury lamp, and carrying out heat-treatment (postbake) of 5 hours at 
1 50 ** after that at 100 ** further, for 1 hour, The resin insulating layer 40 with a thickness of 20 
micrometers which has an opening (the opening 42 for viahole formation: 61 micrometers of partes 
basilaris ossis occipitalis, 67 micrometers of upper parts) of 60 micrometerphi excellent in the 
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dimensional accuracy equivalent to a photomask film between layers is formed (refer to drawing 2 
<E». 

[0029](4) Form depth a roughened surface of 4 micrometers in the surface of this resin insulating 
layer 40 between layers by immersing the substrate 30 with which the opening 42 was formed in 
chromic acid for 2 minutes, and carrying out dissolution removal of the epoxy resin particle of the 
surface of the resin insulating layer 40 between layers. This roughened surface is similarly formed to 
the side 42a of opening 42 inside (refer to drawing 2 (F)). Then, after being immersed in a neutralized 
solution (made by SHIPUREI), it washes in cold water. A catalyst core is attached to the surface of 
the resin insulating layer 40 between layers, and the internal surface of the opening 42 for viaholes by 
giving a palladium catalyst (product made from ATOTEKKU) to the surface of this substrate that 
carried out the surface roughening process. 

[0030](5) A substrate is immersed during the non-electrolytic copper plating bath of the following 
presentations, and form the 0.6-micrometer-thick non-electrolytic copper plating film 44 in the whole 
split face (refer to drawing 2 (G)). 
[Electroless plating liquid] 

EDTA 150 g/l copper sulfate 20 g/IHCHO 30 ml/INaOH 40 g/lalpha and alpha -bipyridyl 80 mg/IPEG 
0.1 g/l [0031](6) By 100 mJ/cm 2 , by exposure and 0.8% sodium carbonate, stick a commercial 
photosensitive dry film on the non-electrolytic copper plating film 44 formed above (5), lay a mask, 
carry out a development and at 15 micrometers in thickness, last shipment=25 / 25-micrometer 
plating resist 46 is formed (refer to drawing 2 (H)). 

[0032](7) Subsequently, electrolytic copper plating is performed to a resist agenesis portion on 
condition of the following, the 20-micrometer-thick electrolytic copper plating film 48 is deposited, 
and it is filled up with the inside of the opening 42 with this plating film (refer to drawing 3 (I)), 
liquid condition: — copper sulfate and 5 hydrate 60 g/l sulfuric acid . 190 g/l chloride ion 40ppm 
leveling agent ( HL made from ATOTEKKU) 40 ml/l brightening agent ( UV made from ATOTEKKU) 
0.5 ml/l operating condition: — bubbling A part for 3.00I./ Current density 0.5 A/dm 2 set current 
value . 0.1 8A Plating time, although filled up with this embodiment with plating, conductive paste can 
also be filled up with it for 100 minutes instead of being plating. As conductive paste, the Tatsuta 
Electric Wire & Cable DD paste (AE 16001) etc. are mentioned. 

[0033](8) After carrying out the strip of the plating resist 46 by KOH 5%, carry out the etching 
process of the electroless plating film 44 under the plating resist 46 with the mixed liquor of sulfuric 
acid and hydrogen peroxide, and dissolution removal is carried out, The conductor circuit 52 about 1 5 
micrometers thick and the viahole 50 which consist of the electroless plating film 44 and the 
electrolytic copper plating film 48 are formed (refer to drawing 3 ( J)). 

[0034](9) Form the roughened layer 58 like the above (2) to the conductor circuit 52 and the viahole 
50 of the substrate 30 succeedingly (refer to drawing 3 (K)). 

[0035](10) The above (2) By repeating the process of - (8), the upper conductor circuit is formed 
further. That is, the adhesives for nonelectrolytic plating are applied, after neglecting it to both sides 
of the substrate 30 by a horizontal state, it dries to them, and a photomask film is stuck to them 
after that, negatives are exposed and developed, and the resin insulating layer 60 with a thickness of 
20 micrometers which has the opening 62 for viahole formation between layers is formed (refer to 
drawing 3 (D). Next, after making the surface of this resin insulating layer 60 between layers, and the 
side 62a of the opening 62 into a split face, the non-electrolytic copper plating film 64 is formed in 
the surface of this this substrate 30 that carried out the surface roughening process (refer to 
drawing 4 (M)). Then, after forming the plating resist 66 on the non-electrolytic copper plating film 64, 
the electrolytic copper plating film 68 is formed in a resist agenesis portion (refer to drawing 4 (N)). 
And after carrying out the strip of the plating resist 66, dissolution removal of the electroless plating 
film 64 under the plating resist 66 is carried out, and the upper viahole 70 and the conductor circuit 
72 are formed (refer to drawing 4 (O)). In the manufacturing method of this embodiment, electrolysis 
plating is performed so that it may become depressed in the center section of the electrolytic copper 
plating 68 of the part which forms the viahole 70 and 70a may be made. The roughened layer 78 is 
formed in the surface of this upper viahole 70 and the conductor circuit 72, and a package substrate 
is completed (refer to drawing 5 (P)). Here, the roughened layer 78 is formed at right angles to this 
curved surface to the curved surface of the hollow 70a of the center of the viahole 70. 
[0036]In this embodiment, the ratio of the diameter of a viahole (the opening diameter of the opening 
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62: 67 micrometers) and the thickness (20 micrometers) of the resin insulating layer 60 between **** 
of the outermost layer is set as 3.35. Here, to the opening diameter of the opening 62, depth is too 
deep, in this opening 62, plating liquid fully turns, and does not put [ the ratio of the diameter of a 
viahole and the thickness of the resin insulating layer between **** sets like the above-mentioned 
plater or less by one, ], and it cannot plate efficiently, on the other hand, the diameter:layer of a 
viahole — since the opening diameter of the opening which forms a viahole is too large to depth when 
the ratio of the thickness of the resin insulating layer between layers exceeds 4, a hollow cannot be 
formed in the center section of the viahole. for this reason, the diameter layer of a viahole — the 
ratio of the thickness of the resin insulating layer between layers exceeds 1 , and it is desirable that it 
is four or less. 

[0037]20 micrometers or less are preferred for the thickness of the conducting circuit 72, and it is 
desirable that it is 40 micrometers or less. This is because resolution falls and it is hard to constitute 
desired shape, if the thickness of plating resist formed in this optical target exceeds 40 micrometers, 
although the thickness of a conducting circuit is decided by thickness of the plating resist 66 
mentioned above. 

[0038](11) Form a solder vamp in the package substrate mentioned above succeedingly. First 
adjustment of the soldering resist composition for solder vamps is explained. Oligomer (molecular 
weight 4000) of the photosensitive grant which acrylicHzed here 50% of the epoxy group of 80% of the 
weight of the cresol novolak type epoxy resin (made by Nippon Kayaku) in which DMDG was dissolved 
46.67 g, 80% of the weight of the bisphenol A type epoxy resin (the product made from oil recovery 
shell.) in which methyl ethyl ketone was dissolved Epicoat 1001 15.0g and an imidazole hardening 
agent (made in Shikoku Chemicals.) trade name: — the multivalent acrylic monomer (the Nippon 
Kayaku make.) which are 2E4 MZ-CN 1 .6g and a photosensitive monomer trade name: — R6043g — 
the same — a multivalent acrylic monomer (the product made from the Kyoeisha chemicals.) Trade 
name : Six A1.5 g of DPEs and 0.71 g of dispersed system defoaming agents (the Sannopuko make, 
trade name:S-65) are mixed, The soldering resist composition which furthermore ac(justed [ the 
benzophenone (made by Kanto Kagaku) as a photoinitiator ] 0.2g, in addition viscosity for the 
Michler's ketone (made by Kanto Kagaku) as 2 g and a photosensitizer to 2.0 Pa~s at 25 ** to this 
mixture is obtained. In the case of 60 rpm, in the case of rotor No.4 and 6 rpm, measurement of 
viscosity was based on rotor No.3 by the Brookfield viscometer (Tokyo Keiki, DVL-B type). 
[0039](12) Apply a soldering resist composition to a substrate by a thickness of 20 micrometers. 
Subsequently, after carrying out for 20 minutes at 70 ** and performing the drying process for 30 
minutes at 70 **, a DMTG development is exposed and carried out by the ultraviolet rays of 1000 
mJ/cm 2 , and the solder resist layer 80 in which the pad section 81 carried out the opening is 
obtained (refer to drawing 5 (Q)). The opening diameter of the pad section 81 of a 133-micrometer 
and undersurface side is [ upper surface side ] 600 micrometers. 

[0040](13) Next, the substrate 30 in which the solder resist layer 80 was formed is immersed in the 
electroless nickel plating liquid of pH=5 which consists of 30 g/l of nickel chloride, 10 g/l of sodium 
hypophosphite, and 10 g/l of sodium acid citrate for 20 minutes, The 5-micrometer-thick nickel 
plating layer 82 is formed in the pad section (opening) 81 (refer to drawing 5 (R)). The substrate 30 is 
immersed in the unelectrolyzed gold plating liquid which consists of 2 g/l of gold cyanide potassium, 
75 g/l of ammonium chloride, 50 g/l of sodium acid citrate, and 10 g/l of sodium hypophosphite for 23 
seconds on 93 ** conditions, The 0.03-micrometer-thick gold plating layer 84 is deposited on the 
nickel plating layer 82, the soldering pads 86U 133 micrometers in diameter are formed in the upper 
surface, and the soldering pads 86D 600 micrometers in diameter are formed in the undersurface. 
[0041](14) The metal mask 98 with the opening 98a 40 micrometers in thickness and 160 
micrometers in diameter is laid. To the upper surface side soldering pads 86U in the opening 81 of 
the solder resist layer 80, soldering paste with a mean particle diameter of 20 micrometers is printed 
(refer to drawing 6 (S)), and soldering paste is similarly printed to them at the soldering pads 86D by 
the side of the undersurface. In the presswork of this soldering paste, since the viahole 70 top should 
just also print tales doses of soldering paste to the conductor circuit 72 top, all the paths of the 
opening 98a of the metal mask 98 can be formed equally. For this reason, as compared with the metal 
mask 198 provided with the openings 198a and 198b of two or more sorts of diameters for carrying 
out the object for formation of the multilayer printed wiring board of the conventional technology 
mentioned above with reference to drawing 10 (B), the metal mask 98 of this embodiment can be 
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formed easily. 

[0042] Following printing of soldering paste, a heating reflow of the substrate 30 is carried out at 200 
**, the solder bump 88U 133 micrometers in diameter is formed in the upper surface side soldering 
pads 86U, the solder bump 88D 600 micrometers in diameter is formed in the undersurface side 
soldering pads 86D ( and a solder bump's formation is completed (refer to drawing 6 (T)), Then, a 
surface activity material solution washes the surface of the multilayer printed wiring board 10, and 
the flux which oozed from soldering paste on the occasion of the above-mentioned reflow is flushed. 
[0043]ln the multilayer printed wiring board 310 of the conventional technology mentioned above with 
re f erence to drawing 10 (C) on the occasion of flux washing, In order to insert much soldering paste 
into the viahole 1 70, there were many amounts of flux which come out of the solder bump formed in 
the viahole 170, and it was difficult to wash flux thoroughly. On the other hand, in the multilayer 
printed wiring board 10 of this embodiment, since only a little soldering paste is printed on the viahole 
70 as well as the conductor circuit 72 top, flux can be flushed thoroughly. 
[0044]On the occasion of a reflow of 200 degreeC, the multilayer printed wiring board 310 of 
conventional technology curved greatly, and the mounting accuracy of the IC chip fell. On the other 
hand, as for the multilayer printed wiring board 10 of this embodiment, the curvature in the case of a 
reflow became small. As this reason, the multilayer printed wiring board 310 of conventional 
technology, The viahole 70 fills up the copper plating 68 with this embodiment to this viahole itself 
changing, since the viahole 170 has become in midair, and sake, it is surmised that it is for viahole 70 
the very thing not to change with heat. 

[0045]By laying IC chip 90 in this multilayer printed wiring board 10 so that the soldering pads 92 of 
IC chip 90 may correspond to the solder bump 88U of the multilayer printed wiring board side, and 
finally, carrying out a reflow to it with a heating furnace, IC chip 90 to the multilayer printed wiring 
board 10 is attached (refer to drawing 6 (U)). Then, a surface activity material solution is poured in 
between the multilayer printed wiring board 10 and IC chip 90, and the flux which oozed from 
soldering paste on the occasion of the above-mentioned reflow is flushed. 

[0046]In order to have to pour a surfactant solution into the narrow space between the multilayer 
printed wiring board 10 and an IC chip in the case of flux washing, In the multilayer printed wiring 
board 310 of the conventional technology mentioned above with reference to drawing 10 (D), it was 
difficult to wash thoroughly a solder bump's flux formed in the viahole 170. On the other hand, in the 
multilayer printed wiring board 10 of this embodiment, since only a little soldering paste is printed on 
the viahole 70 as well as the conductor circuit 72 top, flux can be flushed thoroughly. 
[0047]After pouring resin into the space between this multilayer printed wiring board 10 and an IC 
chip after the process of this reflow and carrying out the resin seal of the space concerned, the resin 
molding of the IC chip 90 whole is covered and carried out by resin (not shown). Then, the multilayer 
printed wiring board which laid IC chip 90 is attached to the mother board 95 (refer to drawing 6 (U)). 
[0048] Drawing 8 shows the multilayer printed wiring board 110 concerning a 2nd embodiment of this 
invention. In the multilayer printed wiring board of a 1st embodiment mentioned above with reference 
to drawing 7 , it filled up with copper plating also about the lower layer viahole 40 formed not only in 
the upper viahole 70 in which a solder bump is formed but in the resin insulating layer 40 between 
lower layer layers. On the other hand, as for the lower layer viahole 50, in the multilayer printed wiring 
board of a 2nd embodiment, the inside is filled up with resin like the conventional technology 
mentioned above with reference to drawing 10 . It becomes depressed in the center and the surface 
of the upper viahole 70 of a 2nd embodiment is smoothly formed in the upper viahole 70 of a 1st 
embodiment to 70a having been formed. By a 2nd embodiment, the platinum plating layer 84 is formed 
to the gold plating layer 84 having been formed in the upper surface of the upper viahole 70 and the 
conductor circuit 72 as a precious-metals layer in a 1st embodiment. This 2nd embodiment as well as 
a 1st embodiment can improve the solder bumps' 88U and 88D connection reliability. 
[0049] Drawing 9 shows the multilayer printed wiring board 210 concerning a 3rd embodiment of this 
invention. In the multilayer printed wiring board of a 1st embodiment mentioned above with reference 
to drawing 7 , the solder bumps 88U and 88D are formed in the conductor circuit 72 and the upper 
viahole 70. On the other hand, in the multilayer printed wiring board of a 3rd embodiment, the solder 
bumps 88U and 88D are formed in the upper viahole 70. Also in the multilayer printed wiring board 
210 of this 3rd embodiment, roughening treatment of the side 62a of the opening 62 of the resin 
insulating layer 60 between the upper layers is carried out like a 1st embodiment, and roughening 
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treatment of the surface of the viahole 72 and the conductor circuit 70 is carried out. The nickel 
plating layer 82 and the gold plating layer 84 are formed in the surface of the viahole 72, and the 
solder bump is formed on this gold plating layer 84. [0050]This 3rd embodiment as well as a 1st 
embodiment has made all the height of the surface of the viahole 70 equal by filling up the opening 62 
of the resin insulating layer 60 between layers with the electrolytic copper plating film (metal) 68. 
Therefore, all of the solder bumps' 88U and 88D height formed in the viahole 70 concerned can be 
made equal by printing soldering paste. For this reason, it becomes possible to improve the solder 
bumps' 88U and 88D connection reliability. 

[0051] Although the package substrate formed with a semiadditive process was illustrated in the 
embodiment mentioned above, the composition of this invention can be applied also to the package 
substrate formed with a fully-additive process. At the embodiment mentioned above, although the 
package substrate was mentioned as the example as a multilayer printed wiring board, it cannot be 
overemphasized that the composition of this invention can be applied suitably for multilayer printed 
wiring boards other than a package substrate. 
[0052] 

[Effect of the Invention]As explained above, in the multilayer printed wiring board of claim 1, the 
height of the surface of a viahole is made equal to the height of the conductor circuit in which a 
solder bump is formed by filling up an opening with plating. For this reason, since the height of the 
solder bump formed in the viahole concerned and the solder bump formed in a conductor circuit can 
be made equal by printing tales doses of soldering paste to a viahole and a conductor circuit, it 
becomes possible to improve a solder bump's connection reliability. 

[0053]In the multilayer printed wiring board of claim 2, all the height of the surface of a viahole is 
made equal by filling up an opening with metal. Therefore, all a solder bump's height formed in the 
viahole concerned can be made equal by printing soldering paste. For this reason, it becomes possible 
to improve a solder bump's connection reliability. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 (A), drawing 1 (B), drawing 1 ( C), and drawing 1 (D) are the figures showing the 
manufacturing process of the multilayer printed wiring board concerning a 1st embodiment of this 
invention. 

[Drawing 2] Drawing 2 (E), drawing 2 (F), drawing 2 (G), and drawing 2 (H) are the figures showing the 
manufacturing process of the multilayer printed wiring board concerning a 1st embodiment of this 
invention. 

[Drawing 3]Drawing 3 (I), drawing 3 (J), drawing 3 (K), and drawing 3 (L) are the figures showing the 
manufacturing process of the multilayer printed wiring board concerning a 1st embodiment of this 
invention. 

[Drawing 4] Drawing 4 (M), drawing 4 (N), and drawing 4 (O) are the figures showing the manufacturing 
process of the multilayer printed wiring board concerning a 1st embodiment of this invention. 
[Drawing 5]Drawing 5 (P), drawing 5 (Q), and drawing 5 (R) are the figures showing the manufacturing 
process of the multilayer printed wiring board concerning a 1st embodiment of this invention. 
[Drawing 6]Drawing 6 (S), drawing 6 (T). and drawing 6 ( U) are the sectional views showing the 
multilayer printed wiring board concerning a 1st embodiment of this invention. 
[Drawing 7] It is a sectional view showing the multilayer printed wiring board concerning a 1st 
embodiment of this invention. 

[Drawing 8] It is a sectional view showing the multilayer printed wiring board concerning a 2nd 
embodiment of this invention. 

[Drawing 9] It is a sectional view showing the multilayer printed wiring board concerning a 3rd 
embodiment of this invention. 

[Drawing 10]Drawing 10 (A), drawing 10 (B), drawing 10 ( C). and drawing 10 ( D) are the figures 
showing the manufacturing process of the multilayer printed wiring board concerning conventional 
technology. 

[Description of Notations] 
30 Core substrate 

40 The resin insulating layer between layers 

50 viaholes 

52 Conductor circuit 

60 The resin insulating layer between outermost layer layers 
62 Opening 
62a Side 

68 Electrolytic copper plating film (metal) 

70 The upper viahole 

70a Hollow 

72 Conductor circuit 

80 Solder resist layer 

84 Gilding 

86U, 86D soldering pads 
88U, 88D solder bump 
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S) 8fifi^. MbWiUx^+y«S^ 
5Mm(D^^7. 2 4 511S, *«60fc«, 3 6 

ic n m p 2 o ti^^tt ufi^^^-r ^> . 

-CN) 211^ *H*6ffJ (^^W-f^-H-Y^//* 
jxT - 9 0 7) 2 11^, ***«Sfl ( B*fb^» : 
DETX-S) 0. 211^, NMP1. 5flAflS«jK 

[0027] (3) ( i ) (Dmnm&^zm&mmz 

(2) ©S«3 0tCD-Jb3-^tifljL, 4c^F1*«r 

2 0 5>fflftsor^6, 6 0-cr3 0»©e«(^y^ 
«r!fl*, IW»feiftI4 0^M'r^ (SI 

(D) #JR) o 

[0 0 2 8 ] Tli^Wttil 4 0 0 fc»R 3 



O^AZ&mZM, aiBEE*IRW«:J: 5 5 0 OmJ/c 

0. Sfcic, Sttatfi^SKE^clBItcJ: 0 3 0 0 0 m 
J /cm 2 -CJI* I/. 10 0'CriB$W, -€-<Df*15 0 

•cr5B$i«cDjn»teJi (^xk-^) £T*c 
eo timdxDmn oi<tT*~)imtf(jmn»4 2 : c 

SB6 1 Mm, _hSP6 7 urn) £WT£J¥2 2 0 m mCDJf 
Mg«il4 0iMt^ (B2 (E) #M) « 
[0 0 2 9 ] (4) BBP«4 2#»JSS*lfc*K3 0 
*PA»tc 2 U JBIffl«t»i*e«»4 0<O« 

mWlBIBMtJI4 0(D«®tt&3 4 /imfflffi«J5t 

COfUbHfc*. MP^4 2rt«(Dffldffi4 2atC*tL, 
TfcHI«CC»J5R3ti& (El 2 (F) #M) o * 

14 o<D^ffi*j<fc^^-rr^-ju«KipaB4 2©«i 



EDTA 



(5) 1 - 2 5 1 7 5 2 

8 

* [0 0 3 0 ] ( 5 ) WTO«fiE©*ft**»«>o#iS*CC 
^Sl4 4*MtS (02 (G) #M) o 

15 0 g/ 1 

2 0 g/1 

3 0m 1 / 1 

4 0 g/\ 
8 0 mg/1 

10 PEG 0. lg/1 

[0031] ( e ) ±e < 5 > v&tiiLitMW#mto'o 
zm4 4±ccm^(D^7^ ^ Ji/A&ssotfw, 

vX^£t£gLT, 100mJ/cm 2 tR*, 0. 8 

%&twt* v wj*vmm&ML, mzisumv, l/ 

S = 2 5/2 5/2inMo#l/^^h4 6^^ (0 
2(H) . 

[0 0 3 2] (7)ot»r, U^X h^J£SP#lC«T 

o*R4 8£«TttJU tt*^SWcJ:r)HP»4 2rt* 
ft*** (S3 ( I ) #JR) . 



HCHO 
Na OH 

PEG 



• 5 



20 

* 

60g/l 
1 9 0 gr/1 
JS3ft-Y*> 40ppm 
Is^V^tfffl (T hrvirm H L) 4 0 m 1 / 1 
*iR»J (Thf UV) 0. 5ml/l 



3.001 /# 

K&nmu o . 1 8 a 

CC. i^-xh^»T^cHr^ 30 
h (AE 1 6 0 0 1 ) tj:£&mi 

[0033] (8) *o^Ui/XF4B^5 0 /oKOH-C 

^^144 *mm t mMtimvm&mx * 

ILtg^iSL, ftttKfto«M4 4£*0m&o* 
Jg|4 83^6a**Stt 1 5 umOmWmZS 2&V'U 
7*-^5 OWtS (S3 ( J ) $JH) 0 

[0 0 3 4 ] (9) 9l*tft#, *S3 0C0»(*lpli85 2 
a^^7*-^5 0«C»Ur, ±fB (2) i«l 40 
rfflftJiS 8 4Mt4 (03 (K) #M) o 

[0 0 3 5] ( 1 0) ±»B (2) - (8) ©XS*«0 

-Jl/»flEfflHP6 2*Wr&/»S2 0 ^mtD»ra»}BI« 

i*»6o*j&dw-s (0 3 (D #jrd o ^ kmki 

ttttlfelKlB 6 0 O^fflRO'BBPSB 6 2 oMm 6 2 a £fl 



mSSBK 0. 5 A/dm 2 
«>-?£B$na 1 0 0^ 
l»o^l6 4^Mt^» (04 <M>#«8). 91 
Jfc«B»«>^#ile4±CC«>o*U^h6 6 

zmm-rz (04 (N) mo . ^ur, feotu^ 

h6 6£*WI*Sl,fc«L ^-7^l/yXF6 6T© 
«S«JB«!)^#*6 4«:*»l«*L±Ji^-<r*-il'7 0 
Ra c «(*lel8S7 2 4»fiET-& (0 4 (O) #180 „ #31 

^cc«»«e>o#*ff ^. BLh»M>fr*-;i/7 

0RC«Wtlll87 2©3*ffi*cffl{bJf 7 8*»0EU 
*~vw&&m&* (0 5 (P) . ccr. ffi 
{bH7 8^ a^7*-^7 0<D*ife(E>g#7 0 aCDffl 

[0 0 3 6] ^c*j. /wt^-jus 

(HOW 6 2 ©HPS : 6 7 Mm) £*»J|4>J|JnilHil 
fli«j»J16 0<D/f«& (2 0 am) bOlttfi. 3. 3 5 0c 

BBP»6 2 0PBP!iK:SFtur8II**Jj!Biitf-C, 
*«3&*«[WP«6 2rtCC+»CC|gi3i&«?>-r, S»*ffJtC«) 



9 

B. l£*£A4tTFr&£Cct^£lA>o 

[0037] mmmrni 2<DmM*2 o umiur 
b, mm^comMt, ±^btc^^^[y^^b6 6<D 

[0 0 3 8 ] ( 1 1 ) ±»03fc^y^-2>« 
T?tt. DMDGCt?g#?£i*fc8 0fiS%CO^ 

o % & r * i ; ; W b 0 fejBB6tt«#© * y =f v - ( « 
4000) ^4 6, 6 7 g, y^;l/Xf;^h>tcig)B 

(ilMb^*;H4, xfP-HOOl) 15. Og, -Y 

^ yi/-jusMtjM mmitfsm. i&gh% : 2 e4mz - 

CN) 1. 6gr, S-?-~C$)2>&mT 2 V)l>*: 

sv- (B^itmm. fS a a p£ : R6 0 4) 3 g, [5]D< 

£ffiT*';;Hry-?- (ft^ffrm « P a n * : dpe 
6a> 1. b gs anmH&m (v->yy^±m, m& 

% : S- 6 5) 0. 7 1 $6^CO^ 

S?) ^2g, t^-*" h> (IWJPMb 

^W) £0. 2gMt ( M^25°CC2. OPa- 

fiS'JStt* BSSttttW" DVL-Bi)t6 
Orpm©ii6ttO-^-No. 4, 6 r p m©J|^« 
O-^No. 3&C«=fcofc 0 

[0 0 3 9] ( 1 2 ) SStCVJUy-Ut^X hfflfiS^ 
2 0ym©)l?rMt^ o ^l^"C ( 7 0°Ct2 0^ 

n, 7 o°cr3 o»iH©(e«BfiH*!fofe«, iooo 

mJ/cm 2 (DSH^JBa-CK^cU, DMTGJgftftiffiU 
^ FSB 8 l*SB8PUfcv;U^-Ui>^hJB8 0*f#-5 

(05 (Q) #J8D . KpP8 lQ^PSBiiMWl 
33mid, Tffiffl'J6 0 0 mib"C$>^) 0 

[0 04 0] (13) Wc v y;^-u^M8 0^ 
MUclS3 0?:, M^-7^3 0g/K #Cffi »J 
>ftFy)A10g/L ^x>SftF'J^A10g 
/l Wj:4pH= 5©j»mW^.^^^«>-3#«tc2 0 
#ltn«8tLT, F« (MPSB) 8 ltcWS5/imCD 

^^^otis zzjfm-rz (H5 (R) o 

1, &{fr>*:^A7 5 fir/ 1 , ^i>ith'J^A 
50g/L F'i^AlOg/l^^^^ 



(6) *SM¥ 1 1 - 2 5 1 7 5 2 

10 

•^7^0^18 2±K:J¥5 0. 0 3/im©^o^ 
J18 4£#TfflU ±®CCS^1 3 3 limOW-; K8 
6U£. T®0tS&6 0 0 nmOW? K8 6 D£ff; 

[0041] (14) I340/im, il& 1 6 0 /im<E> 
H3P9 8 a^o^^r;l/7X^9 8£iSJgU VJU#- 
U^*FJB8 0©BBP«8 1 P^O-bffiW^ffl^^ ^ K8 6 
UCC, ¥-%*1gL*&2 0 mn(D4^ffl^X F£EPIM0 (H 
6 (S) #flg) 4 BlfiWcTBIMO^Ba^'y F8 6DCC* 

*jt»r. ^-rr*-ji/7 0±t. z»i*ni^7 2±ifus 

8 ©HIP 9 8 BLO'&*±xmh<fcf8X*h. CCOtc 

mio (b) &&mLx±&Ltc$&kmm<D&m7 

V > HK«R«*»JS!tffl'r-5/c«&<DaK«<D!S©BBP 1 9 
8 a, 1 9 8 b£fl|*.&^£;UvX£ 1 9 8 £J£*5b 

[0 04 2 ] ^ffl^-X F<DEP»KCi|*t. Ig30^:2 

20 o o "crijn* i> 7 p - u ±flB»J*Ba^"v F8 6 ucca 

III 3 3 /imO*ffl^>^8 8U^ ( T®ffi¥ffl^:> F 
8 6 D&Cj&g6 0 0 u mCD^ffl^>y*8 8 D£l£tt, ¥ 
ffl'0:/©»ja*3E7*5 (H6 (T) #J8D 0 

[0 04 3] y^^^Xft^COP^tC, 010 (C) *# 

JHor±jfiofefi£*a*o*»^y> fe*«3 i occ 
30 ^jfAt^/c^, Avr^;n 7 occjBdEsnfc*Ba 

Sfi(D^B^';> FiSSttU orti. ^-fr*-^7 o± 

[0 044] MCC, 2 0 0° CO'J 7 P-CD|£HC, 

^3<^o/c 0 CCDiliiLr, ^*t5(*j(D^B^ , J 
> FB2liK3 1 0B, ^V7t-Jb 1 7 OtWSK&o 

r, *SSJfcjg«rB, ^-frt-^7 0»o^6 8 
*S»itfiSS/c*, ^vr^-^7oe^i^o 

[0 04 51IWC, K^»^y>FK««i OCCI c 

^ > y*9 0*. ICf 77'9 0O*ffl^y F 92^1 
y' 1 ) > FE3»fiffliJ<D*Ba^'>^8 8 UCC*tfBTSJ:^CC 
50 *ggu, DD^rv? p-TSc <bccj:«g, *H^>;> 
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6 (u> mm) o *:<D'\k, &myv> h§e*a#n oi i 
c ^ v v 9 o t ©wcc , w®tsttt+/s«^a a o . _hia 

y y u-comc^m^-^ h^6^tB/c^ ^ > 
[0 04 6 ] ^Xft^OISHc, ^Jp:/y> YWM 

m oi i c?- ^y't<Dm<Dm^m^m^mmm 

^aAl^wn^6^t^c^, 010 (D) 

x±&Ltcu$:mffi<D&my'vy h%mfo3 1 o^fct,* 
r», '<-fr*-;n 7 occ^^n/c^Bg^o^'co^ 

ir, ^mmnmco^my' v > Ymmmi or« ( /<-y 

r*-;U7 o_bcc^ v ««iK7 2±£H«tc^«©¥ 

[0 04 7 ] CCDV ^a-<DXfICD^, K*Jl^U>h 
Gffifi 1 Oi I Cf ^i©mi©SBI«:«)Bti£Al/ 

«r«jisrgri^ fMjfrt-JUF-rs (0^tMT) „ 

*f-#- F9 5fcB(DttWS <B6 (U)#JB>. 

[ o o 4 8 ] 0 8 tt % *^com 2 mmzma&z&m 

aiU/cm i mfc&m<D&my'*) > nesstcfc^ri*, 
^B9^'>^©fl5)S$ti^±®^vr^-^7 o©#&e> 

tt, Tl^V7*-Jl/5 0lJ, HI 0*#JHL/r±j«L 
»iHJfi^fl8<D±Ji^'>rr^-;b7 0tc«, #^cc 

0'z»<*IslK7 2 <D±m*Cft£Mmtl>X&)b o^!8 4 

fc, »l|gjS^JBira«tC, *fflA'>7*8 8U, 88 D 

?'y>hKaa«2 1 O^Ltl^o 07£#MUT± 
j&Ltcm 1 Wr0m<D^my^) > hKft!«K::tel>TB. 
*£{*[0]i&7 2&t>'±Jf ;^T*~^7 0CC*ffl'<>^8 
8U, 8 8D«^ntt^ 0 cn&C*tLT, 

mm<o&my'*)> naasrw:, iM^r^-fri 

0tt¥ffl^>7'8 8 u. 8 8D*«3nn^o 

3H«»«o^Ji^ r y>ne»«2 i occ*fi>r*>, iff 
iiij^tt<hiq«(c±mnwiiiMUiJi6 ocd^p§p6 

2©«M6 2 a^KtW^n, */c, 'WT*-;U7 



(7) WRIT 1 1 - 2 5 1 7 5 2 

12 

2Smot|8 4«$n, C<D:£a5o£Jg8 4 

[0 0 5 0 ] C©S3HJI)f«tt, »l*tt^8i0 
«0C JBM*BI«M»»6 0(Z>IBPSB6 2CC*«»«)ot 
■ (&M) 68^1-^Cit, ;W7*^7 0O 

^*ea^>^8 8U, 8 8D©il5^tfl<T^C 
10 <t#r£&„ CO/c^ *Ba^>^8 8U, 8 8 D<D}£ 
ttfa «14 * -6 C t ifi pJffi i £ . 
[0 0 5 1] &*>\ ±xE0/cHJ6Jg!Brii, t^Tf -f 
■fw Office J: KtftmVZ^v^-ismmZM^btci)^ 

Wffc**, ^w<Dmf&Z'^>^~z;Mtiiiuft<D&my' 

20 [0 0 5 2 ] 

W*l3BK:}BJSS3ti**H^>^i<Dl«S ^r^U < T -S 
30 [0 0 5 3 ] J/c, tt#JB2©£»:/y>he««fc*j 

sb, ¥m^>y'<Dmmmm&*'&&>zct&n]m£tj; 

[H 1 1 H 1 (A) . H 1 (B) , H 1 (C) % Ml 
(D) B, *»W©»l3aBg«Cc«S*ll^y>hK 
40 «1R©«JSXe«r7nrH-C*S. 

[02]i2 (E) . 02 (F) . 02 (G) . 02 

(h) *&w<Dm\$mm»(.c%z&m7v>h& 

[03 ] 03 (I), 03 (J), 03 (K), 03 
[04] 04 (M) . 04 (N) , 04 (O) W\ ^ 

?r^-r0ra5^>o 

50 [05] 05 (P) % 05 (Q) . 05 (R) 
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£^-f0r#>£ o 

[06] 06 (S) , 06 (T) , 06 (U) 

zmm i iwic«s?i^ »; > hsass^Kf was 
[07] *»wo*i3afcJK«cc«*^ji^»j>hBia 



(8) «H¥ 1 1 - 2 5 1 7 5 2 

14 

*30 3 71^ 

4 0 MitnmiiBttttJI 

5 o><-f 7*-n> 

5 2 

6 o flkftJMmwntfcttJi 

6 2 WPS 
6 2a iJ® 

6 8 «J!HBti>-?$gl 

7 0 ±JiM-rr*-;i/ 



19] *«w©»3 3l«JK««:<*^*jg^';>Me3» io 70a m& 



[0 1 0 ] 0 1 0 (A) , 0 10 (B) , 0 10 

(o, hio (d)b, wkm'mc%z>&m7*v>h 

[»#<DBMHJ * 



7 2 VttSBg 

8 0 v;b#-u^xhll 

84 

86U, 8 6 D mm^y K 
8 8 U, 8 8 D ^ffl'O?' 



1 ] 



[02] 



30A 

~T— 32 



32 



34 



O >4 . C 



34 
38 34 




42a 42 



\Hmimlmli 



38 40 3.8 34 

.Oft - ... ^Bfnzzz 



40 34 38 




4b 



cio) 



1 1 -2 5 1 7 5 2 



[05] 



(P) 




as fs ' i r % ~ 

81 72 7 8 8 1 7 ( ° 78 



40 



(Q) 



80' 



81 



A6U 



81 8£U 8^ 



(R) 



78 

7 0 y m „ 




08a 8.6U 7 P B0U_°y 8a °, 8 




[08] 



(11) 



#gf!¥ 1 1 -2 5 1 7 5 2 



[09 ] 




